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!$M 2003-357568 ^- v I 1/ 

1 i 

C : 0 . 15 %^T, S i : 0 . 5 %WT> MnlO. 3-0. 8%, Cr 
: 1. 9-2. 6%, Mo : 0. 8 7-1. 20%^ML> #|fflW ? £&i3 J: oqp nTi!^*fc 

St^kijpx l , asms**? d »iifi^jpi*«s»*j-oi!iji^ffi tc 

mtimtfiK St%T\ M n I 0 . 3 - 0 . 6 %, M o : 0 . 8 7-1. 1 3 % £#*f 
3 ] 

fto 

CIO. 04-0. 10%, Si : 0 . 5 %11X M n : 0 . 1 - 0 . 6 % 
> Cril, 9-2. 6 %, M o : 0 . 05-0. 3 %, V I 0 . 20-0. 30%, N 

b : o . 02-0. 0 8%, w: l. 45-1. 75%, b : 0 . 0005-0. 006 
If 9 Mm® ?#^*t O « ji ^7 ft & v » t , 

im^m 5 ] 

S*%-C, C : 0. 2%JilT, Sill. 0%J^T, M n I 0 . 3-0. 9%, C r I 
0. 3-1. 5%, Mo : 0. 4-0. 7%^-t-^L, =t nM^IK.Hoif* 

[»*S6l 

lWriE##d*, Mn:0. 3-0. 6%, Cr : 0. 5-1. 5%, Mo : 0 

. 4 0 - 0. 6 5%*^1-*ifc<r#«fc-r4il*^5E*^«ji^j*o 
[fflf#^7 I 

mfiE©*t^\ Kfi%T% V : 0. 2 2 - 0. 5 0°/o^$^i:Mt^;^#itf^ 

Z>m-RM 1 i w L 7 <D •) ^ov^-fn^ l ^fE«OMii;>j?£o 
[1**519] 

HfrSBSttUiKrfE&fc »b Lfcifc Lfclfc, fife* <b LfiSltT'Huffi^^^pX^ff 9 - fc 
£1-£SS#£ 1 L8<7)H<7)^fn^ 1 ^lEmoMii^fto 
[St*:® 1 0 ] 

C : 0 . 15 %JSLT, S i : 0 . 5 %WT, MnlO. 3-0. 8%, Cr 
I 1 . 9-2. 6%, MolO. 87-1. 20 L , ^S|5^i3 «t O^pT^^ 

^^<b^^#*t^^wijnxL, iMit, mmzfto z tux *)m&zti2>m?&M&&m 

&zt z$mtirzmm&zm&M&&mmmutto 
imxmi 1 1 

HufE«M^\ RS%T% Mn:0. 3-0. 6%, Mo : 0. 87-1. 1 3%M 
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[IS*« l 3 ] 

c:o. 04-0. 10%, Si :o. 5 %J^T\ M n : 0 . 1 - 0 . 6 % 
>Cr:i. 9-2. 6 % , M o : 0 . 05-0. 3 % . V : 0 . 20-0. 30%, N 

b:o. 02-0. 08%, w: 1. 45-1. 75%, b : 0. 0005-0. 006 

n 0 z. t iz x *> mm. £ ti& mmi&it&mmmutt iz&^x, 
mtmtftfMtm&miz^ mm.mmx-timiz^ 1 mttzmmmmtt h Lzmzn 

im^m 1 4 ] 

C I 0. 2%11T. S i : 1. 0%JWT> Mn I 0. 3-0. 9%, C r : 
0. 3-1. 5%, MolO. 4-0. 7 Vo^isM L> 3%%mk$i <£ 0^ WW^*m®fr h 

im^m i si 

ffiti&tt-frK S*%'e > Mn: 0. 3-0. 6%, Cr : 0. 5-1. 5%, Mo : 0 

. 4o-o. 65 % *i$^-tz> c: t ^tttti,i*f. 1 4 iemoitfiM&^#fi^sr>*t 

o 

[sif*^ 1 6 ] 

HUlS«*t^\ SCft% t\ V : 0. 22-0. 50 %£££> tc^j-r & i t £: f & 

m^m 1 4 fsmoir^f&^^ii^gpMo 

[W*^ 17] 

h gft&S 1 O^^Ll 6 O 9 *> O^fH^ 1 SIEmoltM^ii^^Wo 
[fit*^ 1 8 ] 

-i^-ffifct^ifii o^v^li 7 <Dd^<D^i*ftfrimMM<Dmm&'k&mmm^ 

[m^m 1 9 ] 

mrfEvt»*t(±, 4 5 OlCJ^io^Sl^ffi^^^H^T^ffl^tL^SE^. # 

if i o l i s o 9 *>^^ftij)> i mzmomm&'k&mmmmto 
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<&m 2003-357568 ^- v : 1/ 

[0 0 0 1 ] 
[0 0 0 2] 

m yvjmuM&itRtrjzm-^ttfmfr. mfc-ci*. ^j±^3 i6k g /cm 

2 . s!5U&Jg# s 5 6 6°C~C\ 70-1 OOJkW^ 7 XO^i^ttl,^Ml77 > 

^fc i^'EEtl^)Si:T§i6^^v^v^St^^$nTv^ 0 #|x.(£\ l$ffi7&Krt ? 4 5 0 °C 
U±t ^BS^l^if^t^^^ r - 

[0 0 0 3] 

^#&£-r&^tJl§m7°7 V h-CtiU §£1=11 J I S G 3 4 5 8 ( 1 9 8 8) CM? 
[ 0 0 0 4 ] 

r^is^c^ffl 1- & t , iiict^ © 9 u - -fmrntm^ir h 0 9 - ?°mm<Dfm, k t± , 

HI 1 KTrc-f «t 9 K 4 oc»a^75 ? #>^ 0 ?§S^JR (f*'y'';H 3 

* 7° 1 ©If, 3 ^ ib &£%i$V«|S (HAZ) 2^X1:1^^^7-2 ©iff, H 

A Z 2 J: 19 £ * ^ -f 3 ©II, H A Z 2 <7>#*t 1 MkZ^-f h 9 4 7° 4 <D 

l§t*l. 0 H A ZOjfflteifcK^i:* * >f 7°4 ©tifffi, E**«W*>#ifrfc*L 

<M<1"*7t*!), HlW-CffijgffiSft-C^&o 9 4 7° 4 ©tiff Co^tli, #U;U£\ 

i^jtiK 1 i:ie*$nrv^ 0 

UMSfrlfcift 1 ] F.V.Ellis.R.Viswanathanl 1 TReview of Type IV CrackingJ ASME 
PVP vol.380, 1998^10/i 

l&wtmik l «t 9 1 -r & mm] 

[0 0 0 5] 

BJ-»tH^filH8© (b) C*ti9 4fItllISWw«. -T^^*>, §!#© 
*f*H&A*fe6«:fi i v^ ^©itlcv-^y^^it, wmzftirmfr t-f & (S 1 1) 
o *cv»T, ;oHM"*iW7'l/^fttfL (S12) , Bllv-^^^ WmLtzfe (S 1 
3) . (S 1 4) o IM^Ciai^L (S 1 5) . 

lt (s 1 6) , ^n^^r-^-^T-^v^-r^ (s 1 7) 0 

[0 0 0 6] 

±fE©<fc 9 ^flt7x7^f h^fi^-#S!**nXLTIit*ftti^S:58jt-r*fc, HAZC 

«j -7°mM<v%£.zm}2>z\timmx~$>^tzo fcjpa*2 5-1 50mm 
mmzti&m&. t^u^mti^m^tz^izr^m^ 5 3 8- 5 6 6t, je^t&m 6 9 

-316kg/c m 2 1 ^»9^SS5ffi5R%T*-i*$ii, RJ§:frfnJK4 k g/mm 2 *Ij^©fD 
***H«f$*L*o ZKDfztb. ttAZffl%Lt$L"Clt9 4 7 4 0)9 'J - £ < & 0 

aJSE# 2003-3091469 



Wm 2 0 0 3 - 3 5 7 5 6 8 ^- V : 2/ 

[0 0 0 7 ] 
[0 0 0 8] 

**Wt:«&fi***»?fcig:^il!*»«ttOj!tji^»i, c : 0. 15% 

S i : 0 . 5 %WT> M n : 0 . 3 - 0 . 8%, Cr: 1. 9 - 2 . 6%« Mo : 

o . 8 7-i. 2 o % &#*r l , ssa&j&Hfc* j: WFafm^tktofr mt zmmtiux l 

[0 0 0 9] 

^H^^ffi(i> M n : 0 . 3 - 0 . 6%, Mo :0. 8 7-1. 1 3 % 

^r-r*-a*fjc taffl-rsi t^-eiio i»iB#»og£$r<bL£*i?$r< 20 

[0010] 

*»W^«*fi#^«r»ffefi^fl!*®«B*t03Hai^rffitt, C : 0. 0 4- 

0 . 10%, Si : 0 . 5 %mT, Mn:0. 1-0. 6 % , C r : 1 . 9-2. 6%, 

Mo : o. 05-0. 3 % , v : o . 20-0. 30%, n t> : 0 . 02-0. 08%, 
w : 1 . 45-1. 75%, b : 0 . 0005-0. 006 % £-^r L , mumkis X V s 

[0011] 

T, S i : 1 . 0 %J^T, MniO. 3-0. 9%, Cr : 0. 3-1. 5%, Mo : 0 

. 4-0. 7 %%^mL. mumk&£v ! ^m^^frh%&mt*m%mT.L, 

[0012] 

#3S9§:*"i£H\ Kfi%T% Mn : 0. 3-0. 6%, Cr : 0. 5-1. 5%, Mo I 
0. 4 0 -0. 6 5%«:^t**#K4ifflt4il:3J , -e#*o 
[0 0 13] 

fi%T\ V : 0. 2 2 - 0. 5 0%££ ^^-r&^Mtz &j§/B1- 

-2) c: <h ^-e |5 0 

[0014] 
[0 0 15] 
[0 0 16] 
[0 0 17] 

aj|E# 2003-3091469 
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■CI4, 

[0 0 18] 

o 

[0019] 

*• # tz o # H f * Z tl h <D & M. IZ m <5" V » X & $ *l & <7) -e * & o 

[0020] 

£. c fc«ffi^?>«jR l > ^^^jtaswTR** ( t e m) i 

(S EM) KJ: 0«£SLrt:*S*«:BI3 -H7©||[i:^Lto 
[ 0 0 2 1 ] 

(i) m§mt(om*-7,7--rj v ( 7 ) nza, 020 ( a ) c^tiTCi 

£ & 1 2 tt^^SLT^ ^ h l 4 ftiglvt U 0 2 O (b) tCTfc 

[0 0 2 2] 

(II) JfciZ. m2<D (b) <?>m%LUi-4 h 1 4 0^^111^112 0 (c) H^-To 

^«^o^sj3«ty f ^ffl4>oss©. ^ecj;^ 120 (d) ^-rxditzm^^i- 

4 h 1 4 0|g B B B fi# 1 5 £ i <m B H B *ii*] 1 4 a Mt^IM^ 1 6 3&*??*ftfJ U «^iC^* 
«*«^-r*o 0 3-5H02O (d) CfiltiTEMfS^t. i3(±^5 0 0 
fS, 14 tttt^ifo3 0 0 Ofg. 0 5<±fg^&J 1 0 0 0 0fSKi£*L-C^1-TEM¥J|-C* 

& 0 ii4s.ra5^(b(±*fl7^^b^ 1 6o«E«o»*«fc-eo«i)tcM-r*5ic» 
*o^^t% 1 6 s t tmm £ ti%o 

[0 0 2 3] 

(III) $t>K, ^MtttSrSSS, »BET-Cft^H«ffli--5 0 2 O ( e ) 

9 t-«Hfi[^>f ^->f h 1 4 0^ B B H e# 1 5 KfS#fffi Lfcffi*JHtW 16tl#14at^ 

E-e * - l < at^f u * o - tmm k i 7 * 0 ^ <o ? 0 - 

■/*K-r k 1 7^is^ft-r^> c: 1 k «t 19 , 12© (f) ( g ) n^-r«t ■) tc^ffljn 

1 8*4f4o (e) , (f) , (g) CftltiSEMiK^t. El 6 

t&wizmmu (*v—f#4 ki 7) zbtzz<D? i) -ym h'wmmi, 

[0 0 2 4 ] 

(IV) Sfcfc, SHHtLfclMS 1 8 (i^:* fcStfSdteu 02O (h) izm-TXd iz\B^ 

h (y ) *i# 1 1 K?&o7fc#8t 1 9 ^«®i"4 0 0 7 £0 2 © (h) Kffi^-f 
4SEM?I^7Fto 07^fb, ^SfflJttH^St 1 9 D T v^£;[f ^glg| $ tl& 0 
[0 0 2 5] 

_tiE ( i ) - (iv) o «t o ^itt'HA z -/a <nmtitf£.-rz> 0 

[0 0 2 6] 

ft (mm <D\B*-*7--rj v ( y ) ^tz^-r^^^t^^^^i-^c ^kj: 

[0 0 2 7] 

ttiil# 2003-3091469 
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£ trfvSmx$>-oX, 1 77 - y 7 - ^ i§i^v>t t i§il«C ? 
[0 0 2 8 ] 
[0 0 2 9J 

HI 8 O ( a ) Htf-T «t 9 K , gift 2 1 W^A&ftfcfi 1 9 (SI) o :«itt2 li± 
, J I S G 3 4 5 8 USi5E3*iTv»4 «fc o 1 H&& h U&M LHkmZtLt: 

ft®- (NTt) (T--;i^tt) t?ab-6o -<7)fl*t2 1 

iZ-?-*yy£ft^X®ML, mfr2 2Znz> 0 Mfr 2 2 £0r5eiaKT*j£fc <b Lfclfe (S 
2) , EIlHfciOiMSrffl^T 9 0 0 - 1 0 0 0"COiaflPfKH-CJfc|liyu^|!!itf *■ 

fT oTffltfiin-2 2 a fc-T* (S3) .fti?>L«, 5l§a§*|B-/ux|fttf*ff*>*v» 
9 0 0 - 1 0 0 0 ro^JS^H^UP^L/c^H, fM-Zl^fttf £fr do 
[0 0 3 01 

ft if IBM- 2 2 ai:Mv-^/^L/:i, WML (S4) , *p 2 5 K*5v*-CBr5£ 

ELBtmM-emxm*ffi ess) 0 a»oia»ffiM-«:37$tt2 6i:«tt«B( 

3J2 7KJ: IJfcttttKBHfctjnifciSfc-r (S 6) 0 ffitffPlJf 2 2 aH±*HI5fe^* 

L (S7) , W&frh 1 - 2§^St U WH(i^e»lt7'v-y7-^i#g^5- 
5 0/<*fr^, ft^^^^l-^ientiiiSaii^tl-^ (S8) o 
[0 0 3 1 ] 

folk, m&M^mmzftimiz, mso (t>) k^-tj:?^ mu2 1 ^saml^ 

I_(S1 1) , f Ctc 9 0 0 - 9 5 0 o C<7)fiS^H^^p^LT^r B l7°l^Afttf (S 1 2 ) 

, 9 4 •74V>&mtf£.CZ 0 ^B^-C(±, 18© (a) Kgrrj^K, 

^ (SI) f?^M&<bL (S2) ZMLXfrb. f&mtiaJl (S3) Zft^Ztt-f 

[0 0 3 2 1 

T rfliiftj fctt, #£ISS£L$:v*|Ri)±fc LT 4 5 0 - 6 5 0 r<7)&Jg$&B & O t 
[0 0 3 3] 

[0 0 3 4 ] 

( 1 ) C : 0. 2 %JiJlT 

c(±, «o^s±#tc$4-rs^ o. 2%zmz.-cczmvf2>t sot*M* 

ZOtztb. C^S(±0. 2%\XTh U fcfi t < (i0. 1 5 %JSLT, -fciJjfiLOlO 
. 1 0 %WT 1" £ o ft, £5t fili" 4fc*i:W<i:<)0. 04%(OC 

[0 0 3 51 

(2) S i : 1 . 0 %W.T 

S i (±, fi^!SO^JS±#^^L, JiiRM^fti^ 1. 0%^IitS i £ 
i^Dl"* t HAZ!8l4&C^4£1££#f|;£-££o S i ^WSl± 1 . 0%UTi 

u fftKiio. 5%ftTtt^ 0 ft> s imLtf'M%-fg&tm*<7)mt®i&ifi-&y>j& 
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&m 2 0 0 3 - 3 5 7 5 6 8 ^- v : 5/ 

[ 0 0 3 6 ] 

( 3 ) M n : 0 . 3-0. 9 % t tz It 0 . 1-0. 6% 
Mnli, *t*i!it|»jhtc^rJ»5r7C3||-C*»), $H*t<Z>BiJ£* «5te*|nJ±U HCFeS 
0&j££fflJ»J?-*o ifc, Mn^S tg^Ltif4Mn S tt*ittffljR**J« < , S co#^E 
i:J:&3K*0§|<fc4:|»jhi-&o iWfc*, MnMiH. 3 %W±tf-& 0 0. 

ig^#J;ft!£S£t£*&&Pciitf*& < ^<Ot:tb, MnMKiO. 3-0. 9%iL, 

H<(i0. 3-0. 8%, i»)ffU{liO. 3-0. 6%t-f& 0 
[0 0 3 7 ] 

ifc, SI*t5fiKO|fiI±»-*ai4Wi5J:O f BS:*U^l)P-r-6»^Ui±, MnMMO. 

1 - o . 6 %oiicit^ < -r-s c: t7&*-c# h a 

[0 0 3 8] 

( 4 ) C r I 0 . 3 - 1 . 5 % i tt 1 . 9 - 2 . 6 % 
*#/h?V»o -J, 2. 6 %£jgx.TC r S:«6J)Qi-* fcig«tt*H A Zi&tt 

o 

[0 0 3 9] 

Mo^fH. 8 7 - 1. 2 0%tLfc#^i:iiCr*ti*l. 9%&±i 

* 0 . 4 - 0 . 7%t LfcS^Ktt, C r -§r*r*£ 0 . 3 - 1 . 5 %, «t (9 8f £ L < fi 0 
. 5 - 1 . 5 % t i-tlil _tiE3&*«:+#fcf»* - t *»-C# * 0 
[0 0 4 0] 

( 5 ) M o : 0 . 0 5-0. 3 %> 0 . 4 - 0 . 7 %ttz It 0 . 8 7 - 1. 2 0 % 

2fr*/$ ? +5t^!§}f 5n4v>o — ^r. 1. 2 0%^iiTMo^iM-&tilftt^M$ 
[0 0 4 1 ] 

CrMMl. 9-2. 6 %t Ltzm&iZlt^ M o-^fifc 0. 87%Jil±t 

£ tfrh, M&Lfz£ 0 izc r ^Prfi£ 0. 3-1. 5%UfcS^:(i, Mo^ti* 
0. 4-0. 7%. «t L < (±0. 4 0 - 0. 6 5 %H, Cr^tttl. 9-2 

. 6%£ LfcJfrfrKtt, Mo^tf^ 0. 8 7 - 1. 2 0%H> <t •) Sfi L < (± 0 . 8 
7 - 1 . 13 %ti-& 0 
[0 0 4 2 ] 

-c££ 0 z<Dtz»f) s vf&ztfBt&Kmjja-rzm&izit* MoMfH. 05-0. 3 
% t f * i t # ? -c § * o 

[0 0 4 3 ] 

( 6 ) V : 0 . 22-0. 50% (0. 20-0. 30%) 

V(i, *kft*>3S2HlKJ: "9££A14£fS]±£-^ HLMSa^ilfe^o $<bK. Cr- 
MofiKVSrO. 2 2 %«1-& fc0Sia3S$7j f JfU ? U - 2&igto-r& 0 L^U 
V-g-Wfi^O. 2 2%*i^T-(±-eo^7JH-5HiHif $ii*v» 0 -^r, 0. 5 0%£jgx. 

2 2-o. 5 o%t-t&z\ ttmz lv> 0 mmmwzmm-rz>i§&tt: t\ ^izmntzmm 

&iPE#Ztl&t£lZlt s VttM&O. 2 2 - 0. 3 2 % tt4i £rt*«fc «9»i Lv> 0 
[0 0 4 4 ] 

fc*3. W. Bis it>'N b^lmiiT-(±. V^i^O. 2 0 - 0. 3 0%tf^ o 
[0 0 4 5] 

(7) Nb : 0. 02- 0. 08% 

ffiiE# 2003-3091469 



£f#H 2 0 0 3 - 3 5 7 5 6 8 ^- v : 6/ 

SfrStfH-^Kl&l* £ftftv> 0 0. 0 8%^iTNb^W^i:, S - 7 .x 9 

, -eo^ifi 0 . 02-0. 08%ht^o 
[0 0 4 6] 

( 8 ) W : 1 . 4 5-1. 7 5 % 
W(±, Mo^ftfTcti LTiiM^iPl-^> d <h CJ: *){§i : &? 0 --7°S35j^£|nj_t$-tt-£ 0 
L^U W^f»7^1. 4 5 %*i^T:-|±^(7)^j^^+5ttmif $n^rv^ 0 W(±iS5fffi 
ft ^HlT Mf£140M^W£Y£#n«P£^(±, ^^tt^l. 7 5%JilTi: 

iixb©:^^^ MoMl^O. 0 5-0. 3%t LtzWi&iZlt^ 1 . 4 

5 - 1 . 7 5 %V^JP-T £ £ £ 
[0 0 4 7] 

(9) B:0. 0005-0. 006 % 

-fh 0 Lt^U B^fi^O. 0 0 0 5%*if-C1if OM^+5tC^f $ii^v^ 0 ~^ 
, 0. 0 0 6 %l:ixTB^iJptl)^ * 0 - rW^/^&TI- £ /ilt T ; ft < , * 'J 
- ^MMt^fg; < ft «9 > ^ ^iflfe-ft^JB < Sti£&-5> 0 dcD7c<s6, W^m* 1 . 4 
5-1. 7 5%tLfc^^^(±, B£0. 0005-0. 0 0 6 % : <fc1)Ui~ & d t # ? £p£ L 
<, 0. 0005-0. 0 0 3 %i^p-T^ - 19 Lv> 0 

[0 0 4 8] 

(10) N i : 0. 3 0 %JilT 

iOCJ:»)I^:M^#f)ftl)o L7^Lft7) ? <b, 0. 3 0%*iiTN i ^iM^ 

N i Sr-g-tr^, -e^-a-^Ti^ 0. 3 0 %WT h d t fPU t L^o 
[0 0 4 9] 

(11) C u : 0 . 3 0 %JilT 

C u ffit«?rtifjt1-^^^:^^-t-^o L^U 0. 3 0%^itCu^W4 
<h, ^Mtt^^K i & C ufiJ^O^St ££Sft# ? &&o do/;*, C u £-a-fr*i^ 

-eo-i-^-fi^ o. 3 o %\&Tt-fz> z t mf t 

[ 0 0 5 0 ] 

(12) Sn : 0. 030 %J^T 

S n (±, 0m«HI i O^^PS^ffitAttOfpliH^-^-l-^o L^L, 0. 0 3 0%^i 

do^<>6, s n^mmiiutn&m-f&ztmTt t< , o. o 3 o%JiiT£i-&d 

fcd*J: Lv> 0 
[0 0 5 1 ] 

(13) sol. Al 10. 03 0%WT 

mnm^7)U< -*j A (sol. Al) (±, fi^»ltLT^fflt^„ L^L. 0 
. 0 3 0%^iTsol. A 1 £v£*ra-r& tm&m&T-fZtzfr. sol. A 1 ^^-tr 
-eo^S^O. 0 3 0%WTtt-S;t^iL<, 0. 0 2 5%WT<ht 
S-HU <9 £Pi L^„ sol. A 1 ^fi£ 0. 0 2 0 %WTi:»x^ d <h J; 0 > £ 
*b ft £ $5t£<£> [6]± £• in & d t a*-e § & o 
[0 0 5 2 ] 

(14) ^^m.*® 

P : 0 . 0 3 5 %J^T 

htzfr. t<D^m^ 0. 0 3 5 %tlTJ-ifpx. & Z b 7) ? fcpJ L < > 0. 0 3 0 %WTtf 

ttJIE# 2003-3091469 



Wm 2003-357568 ^- v : 7/ 

[0 0 5 3 ] 

S : 0 . 0 3 5 %JilT 

Ztztb, ^t<Dl$mm*Q. 0 3 5%ftTt:fflli^;y ? !i^L< > 0. 0 3 0%WTtt 
& Z t ffX <9 L < , 0. 0 1 0%V1T t-tZ>ZttfZh\zy$t L^ 0 
[0 0 5 4 ] 

[ 0 0 5 5 ] 

«<7)Ig^iifI^JiJ.T^^iJ^1-^ (#f 1 ; JOHN E.BRINGAS, Editor [HANDBOOK OF 
COMPARATIVE WORLD STEEL STANDARDS SECOND EDITION! 2002, ASTM Stock Number :DS67A, 
ASTM INTERNATIONAL, Chapter4 Pressure Vessel Steel Plates J: 0) o 
[0 0 5 6 ] 

ASTM A 387 /A 3 8 7M Gr. 2, Cl.l K12143 ; J IS 
G 4109 SCMV 1 Div. liSct^SCMV 1 Div. 2 ; ASTM 
A 3 8 7/A 387M Gr. 2, C1.2 K12143 

ASTM A 387 /A 387M Gr. 12, Cl.l Kl 1 7 5 7 ; J I S 
G 4109 SCMV 2 Div 1 ; ASTM A 387/A 387M G 
r. 12, CI. 2 Kl 1 7 5 7 ; J IS G 4109 SCMV 2 Div 2 
; EN 10028-2 13CrMo4-5 1. 7 3 3 5 ; ISO 9328-2 
1 4 C r M o 4 5 

JIS G 4109 SCMV 3 Div 1 ; ASTM A 387/A 38 
7M Gr. 11, CI. 1 K11789*5ct^Gr. 11, CI. 2 Kl 1789 
; J I S G 4 10 9 S CMV 3 Div 2 

JIS G 4109 SCMV 4 Div 1 ; ASTM A 387/A 38 
7M 22, CI. 1 £ X V 2 2 L , CI. 1 K21590;EN 10028-2 
10CrMo9-10 1. 7 3 8 0 ; ISO 9328-2 13CrMo9 10 
Tl ; ASTM A 387/A 387M 22, CI. 2 K 2 1 5 9 0; JIS 
G 4109 SCMV 4 Div 2 ; EN 10028-2 llCrMo9-l 
0 1. 7 3 8 3 ; ISO 9328-2 13CrMo9 10 T2 

JIS G 4109 SCMV 5 Div 1 ; ASTM A 387/A 38 
7M Gr. 21, CI. 1, Gr. 21L, CI. 1 i3 «fc V G r . 21, CI. 2 K 
3 1 5 4 5 ; J I S G 4109 SCMV 5 Div 2 

JIS G 4109 SCMV 6 Div 1 ; ASTM A 387/A 38 
7M Gr. 5, CI. liJi^Gr. 5, CI. 2 K41545 S 5 0 1 0 Ofci 
^'S 5 0 2 0 0 ; J I S G 4109 SCMV 6 Div 2 

Zfz, SH£Hov^T(±. J SMEM^SCMV4 J 1 i>mmirZ> (##l£i£2 ; B 

*m^&'4mfemM£m ^mm-xmrnm^ (199 9^m&xw2 0 0 2^mm) 

J B«M?^M, JESC T 0 0 0 5 (2 0 0 2) , <sii- 1 - itt> 5 x 19 

) o 

[0 0 5 7] 

£ hK. mmz-o^Xli. J I S G 4 110 SCMQ4E, SCMQ4ViJj:O f 
S CMQ 5 V i>m^1r&o 
[0 0 5 8] 

^vymMmmZ&Tlzpm-fZ (##;£S£ 1 OChapter5 Steel Tubes and Pipesi 0) 

o 

[0 0 5 9] 

AFNOR NF A 49-215 TU 15 D 3 ; AFNOR NF A 
49-245 TS 15 D 3 
ASTM A 213/A 213M T2 Kl 1 5 4 7 ;ASTM A 2 5 0/ 

taiE# 2003-3091469 



&m 2 0 0 3 - 3 5 7 5 6 8 ^- v : 8/ 

A 2 5 0M T2 K 1 1 5 4 7; JIS G 3 4 6 2 STBA2 0 ; AFNOR 

NF A 49-215 TU 15 CD 2-05 ; AFNOR NF A 49 
- 2 4 5 TS 15 CD 2 0 5 ; I SO 2 6 0 4 -11 TS 33 

ASTM A 2 13/A 213M T12 Kl 1 562 ; ASTM A 250 
/ A 250M T12 Kl 1 5 6 2 ; J I S G 3462 STBA22 ; J I S 

G 3 4 6 7 STFA22 ; AFNOR NF A 4 9 - 2 4 5 TS 15 C 
D 4 05 ; BS I BS 3059-2 620-460;BSI BS 3606 

6 2 0 ;DIN 28180 1 3 C r M o 4 4 1. 7 3 3 5 ; ISO 2604- 
II TS 32; ISO 2 6 0 4 -III TW 3 2 

ASTM A 2 13/A 2 1 3 M Til Kl 1 597 ; ASTM A 250 
/A 250M Til Kl 1 5 9 7 ; J IS G 3462 STBA23 ; JIS 

G 3467 STFA23 ;BSI BS 3606 62 1 ; AFNOR NF 
A 49-215 TU 10 CD 5.-05 

ASTM A 2 13/A 213M T22 K2 1 590 ; ASTM A 213 
/A 213M T23 ; ASTM A 2 5 0/A 250M T22 K21590 
I J IS G 3 4 6 2 STBA24 ; JIS G 3 4 6 7 STFA24 ;BSI 

BS 3059-2 622-490 IBSI BS 3606 622 ; AFNOR 

NF A 49-215 TU 10 CD 9-10 ; ISO 2 6 0 4 -11 TS 

3 4 

ASTM A 2 13/A 213M T5 K 4 1 5 4 5 £ J; Xf T 5 b K5154 
5 I J I S G 3462 STBA25 ; JIS G 3467 STFA25 ;BS 
I BS 3606 625 ; AFNOR NF A 49-215 TU Z 10 
CD 5 0 5 ; I SO 2 6 0 4 -11 TS 37 

AFNOR NF A 49-213 TU 15 D 3 ; AFNOR NF A 
49-220 TU 15 D 3 ; AFNOR NF A 49-253 TS 15 

D 3 

ASTM A 3 3 5/A 335M P2 Kl 1 5 4 7 ; J IS G 3458 
STPA20 ; AFNOR NF A 49-213 TU 15 CD 2-05 ; A 
FNOR NF A 49-220 TU 15 CD 2-05 ;AFNOR NF 
A 4 9-2 4 3 TS 15 CD 2-05 ; AFNOR NF A 49-253 

TS 15 CD 2-05 

BSI BS 3 6 0 4 - 1 AMD 2 6 6 0 (0. 5 Cr-0. 5Mo-0. 2 

5V);DIN 17175 14MoV63 1.7715 
ASTM A 3 3 5/A 3 3 5M P12 Kl 1 5 6 2 ; J I S G 3 4 5 8 
STPA22 ;BSI BS 3604-1 AMD 2 620-440 ( 1 C r - 

0. 5 Mo) ; B S I BS 3604-2 6 2 0 ;DIN 17175 13CrM 

0 4 4 1. 7 3 3 5 ;AFNOR NF A 49-213 TU 13 CD 4- 
04 ; AFNOR NF A 49-219 TU 13 CD 4 - 0 4 & X IfT U 
10 CD 5-05 ; AFNOR NF A 49-220 TU 10 CD 5- 
05 ; AFNOR NF A 49-243 TS 15 CD 4-05 

ASTM A 3 3 5/A 3 3 5M Pll Kl 1 5 9 7 ; J IS G 3 4 5 8 
STPA23 ;BSI BS 3 6 0 4 - 1 AMD 2 6 2 1 (l. 25Cr-0 
. 5Mo) ; BS I BS 3604-2 621 JAFNOR NF A 49-21 
3 TU 10 CD 5-05 ;AFNOR NF A 49-220 TU 13 
CD 4-04(1) 

ASTM A 3 3 5/A 3 3 5M P22 K2 1 5 9 0 ; J I S G 3 4 5 8 
STPA24 ;BSI BS 3 6 0 4 - 1 AMD 2 6 2 2 (2. 2 5 Cr-l 
Mo) ;BSI BS 3 6 0 4 - 2 6 2 2 ;DIN 17175 10CrMo9 

1 0 1. 7 3 8 0 ; AFNOR NF A 49-213 TU 10 CD 9-1 
0 ; AFNOR NF A 49-219 TU 10 CD 9-1 0 ; AFNOR 

ffiSE# 2003-3091469 



&m 2 0 0 3 - 3 5 7 5 6 8 ^- V \ 9/ 



NF A 49-220 TU 10 CD 9-10 ;AFNOR NF A 49- 
253 TS 10 CD 9-10 

ASTM A 335/A 335M P5 K41545IJIS G 3458 
STPA25 ;BSI BS 3 6 0 4 - 1 AMD 2 6 2 5 (5 Cr-0. 5Mo 
) ; AFNOR NF A 49-213 TU Z 12 CD 0 5 - 0 5 ;AFN 
OR NF A 49-219 TU Z 12 CD 05-05 ; AFNOR NF 

A 49-253 TS Z 10 CD 5-05 

ttz, *Hrfcov»TU:, ^TWiJft^^iiit-S (##M2 0<$II-1-1 
m^>8is£Zf 1 4 <t I)) o 
[0 0 6 0] 

J SMEM©^STBA2 1 ; J SMEM«^STBA2 4 E — G ; J SMEi 

&<D<XS TB A 2 4 J 1 

J SMEM^ST P A 2 1 ; J SME&te^jAcS T P A 2 4 J 1 

$ MC, ifi:ov>tli, J I S G 5202 SCPH 2 1- CF£>J:O f SCP 

H 3 2 -CFiiitSo 
[0 0 6 1 ] 

«jtffiOSE^aiaS:JUT»cy!l^-t-* l<7)Chapter6 Steel Forgings «fc >3 ) 0 

[ 0 0 6 2 ] 
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S F 
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M F 1 1 , C 1 
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1 5 7 
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S TM A 
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6 M F 1 


C 1 2 So £ IFF I 1 
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K 1 1 


5 7 
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; J i s g 


3 2 0 3 S 


F V A F 



1 B 
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I S 


G 3 2 0 3 




SFVA F 22 A; ASTM A 182/A 




1 8 2 


M 


F 2 


2, C 1 1 




K21590;ASTM A 336/A 336M 




F 2 2 


, c 


1 1 


K 2 1 5 9 


0 


; EN 10222-2 llCrMo9-10 1 




7 3 8 


3 ; 


I S O 


9 3 2 7 - 


2 


1 3 C r M o 9 - 1 0 ; A S TM . A 182/A 




1 8 2 


M 


F 2 


2, CI 3 




K2 1 590 ; ASTM A 336/A 336M 




F 2 2 


, c 


1 3 


K 2 1 5 9 0 




J I S G 3203 SFVA F 22 B 






J 


I S 


G 3 2 0 6 




SFVCM F22B;ASTM A 508/A 


5 


0 8 M 


2 


2, C 


1 3 K 2 


1 


59 0 ; ASTM A 541/A 541M 22 




C 1 


3 


K 2 1 


3 9 0 










J 


I S 


G 3 2 0 6 




SFVCM F22V;ASTM A 336/A 


3 


3 6 M 


F 


2 2V 


; A S TM 


A 


541/A 541M 22V;ASTM A 1 


8 


2/A 


1 


8 2 M 


F 2 2V 




K 3 1 8 3 5 






J 


I S 


G 3 2 0 3 




SFVA F 21 A; ASTM A 336/A 




3 3 6 


M 


F 2 1 


, C 1 1 K 3 


1 5 4 5 ; ASTM A 182/A 182M F 




2 1 


K 3 


1 5 4 


5 ; A S TM 




A 336/A 336M F21, CI 3 K31 


5 


4 5 ; 


J I 


S G 


3 2 0 3 


S F V A F 2 1 B 






J 


I S 


G 3 2 0 6 




SFVCM F3V;ASTM A 182/A 1 


8 


2 M 


F 


3 V 


K 3 1 8 3 0 




ASTM A 336/A 336M F3V ; AS 


TM A 


5 


0 8/A 5 0 8 M 




3V K31830 ;ASTM A 541/A 5 


4 


1 M 


3 V 


K 3 


18 3 0 










EN 1 


0 2 2 2-2 




X16CrMo5-l 1. 7 3 6 6 ; J IS G 


3 2 0 3 
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SFVA F 5 AiASTM A 3 3 6/A 336M F5 K41545; 
ISO 9327-2 X12CrMo5-l 
J IS G 3 2 0 3 SFVA F 5 B ; A S TM A 1 82/A 182M 
F 5 K 4 1 5 4 5 

ASTM A 3 3 6/A 3 3 6 M F 5 A K 4 2 5 4 4 ; J IS G 3 2 0 3 
SFVA F 5 C 

ASTM A 1 82/A 182M F 5a K 4 2 5 4 4 ; J IS G 320 

3 SFVA F 5 DIEN 1 0 2 2 2 - 2 X 1 6 CrMo5-l 1. 736 
6 

Ztz, £t&fHt= owtli, JSME»^SFVAF22AJ 
i&2<D<f|II- 1 - im%> I 8 £<0) o 
[0 0 6 31 

m&F a mZ^mm 7 t&TbZ5mir& l<7)Chapter7 Steel Cas t i ngs X •) ) 0 

[ 0 0 6 4 ] 

J I S G 5151 SCPH 1 1 ; ISO 4991 C28H 

JIS G 5151 SCPH 21 ; ASTM A 2 1 7/A 217M WC 

6 J 1 2 0 7 2 ; ISO 4991 C32H ; EN 10213-2 Gl7CrM 

o5-5 1.7357 

JIS G 5151 SCPH 23 ; ASTM A 3 8 9/A 389M C2 

4 J 1 2 0 9 2 ; ISO 4991 C35BH;EN 10213-2 Gl7Cr 
MoV5-10 1. 7706 

JIS G 5151 SCPH 32 ; ASTM A 2 1 7/A 217M WC 
9 J21890 ; ISO 4991 C34AH;ASTM A 4 8 7/A 487 
M 8 C 1 . ABC J 2 2 0 9 1 ;EN 10213-2 G17CrMo9-10 

1 . 7 3 7 9 ; I SO 4991 C34BH 

JIS G 5151 SCPH 61 ; ASTM A 2 1 7/A 217M C5 
J 4 2 0 4 5 ;EN 10213-2 GX15CrMo5 1. 7 3 6 5 ; ISO 
4 9 9 1 C 3 7 H 

in^Oi^H^f), JIS G 3 4 5 8 i:I^$ntv^STPA2 0, 2 2, 

2 3, 2 4 , J SME«STPA2 4 J 1 , V 4 yMfeD I N 1 7 1 7 5 1 4 Mo 
V 6 3 i3 XXfMmM&B S3604-1 660 kZMfcZtlT^Z C r -Mo-V|ft^ 
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o 

[0 0 6 6] 

(a) m%hL (S 2) 

h L<ommi i @i/-:i± 2 mt-tzz tmt t l^ ? > mmRimm^fccxn.* cut- 

£ 0 #t-l*I)¥^^v^+^^, £-#7CfH (C r. Mo, V) co^i&ni7& f #v^tt flflUff 
, STPA24, DIN1 7 1 75 14MoV63, BS 3 6 0 4 - 1 6 6 0^) C 
ov>tfi, 2 [S££(i3 i^±tf -5 i t7i«jf i Lv^ 0 
[0 0 6 7 ] 

a) XimU2 1) <OK5^:^-^ft'f hJt^-C#SL> foWL^ti^, 

< t & 1 01^ «b f; fc T\ -g-ftT? 2 nm_t#£&: f>L$n^;tC4^> - tit; X *) 
»* f tf*>tL*?tie), iS««f*c«HWJ)nH:t±»(|U^4< <h & 1 ®<Dm% hLUfi ittt 

*l* a*, 2 @m±^^ <b l ? - 1 am t l ^ G 

[0 0 6 8] 

JftfcfcUi, A c3j£*fc»±A c l£J£l_h<7>jg^ LSJS (tfflxJf, A c 3+ 5 0 

-■ft. tenmwitf&-f g z t . ffl.±mm<Dmm&-t'frizmz%:^?&ntf$>z 0 

i&W&mii. 15lJxtf\ STPA24-C'(±9 2 0- 9 3 0 o Cit^;t tJ«T? # , J&fe ^ US 
ft-COffi#B#Btt, flxJf, STPA2 4T1iO. 5 - 1 B#F^ t £ t Z> 0 Lfr 

L 4 *« <b „ ii<bL MS (± v» S MS Ufle o Tii L £ Ul^SiS jo J; Zf^tco UW^ H ri*H * 

[0 0 6 9 ] 
[ 0 0 7 0 ] 

[ 0 0 7 1 ] 
[0 0 7 2 ] 

(b) *ra*nx (S3) 

h 0 z<n£7%mmMj:izi5if2>mBrum. mEL-tjm&m^zmfc-t & & 

ttbL&mik. 9 0 0 - 1 0 0 0 roi&J8fEB-Ci&H:/l'*lfitf' ■? «- i: ^ 

»u^ 0 ^*<b Lftit, iizm^xm.mtoLT.Zftfrtt^m'kbzii^ 900-1000 

mtiE# 2003-3091469 
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[ 0 0 7 3 ] 

[0 0 7 4 J 

(c) BMM (S 5) 

mpmmmmt lxm?li£. j i sci^?titv^sTPA2 o, 22, 23, 24 

-*>7L. C©IC 7 0 0- 7 5 0 t^fiSiiClIfo 

[ 0 0 7 5] 

£ D I N 1 7 1 7 5 £ tlT^ & fiff n - K£$; 1 4 M o V 6 3tUffl 

^.fc*-&{±, tittib L=MtV\ j^F^nX (^l^ffitfiPX) ^ 8 5 0 - 1 1 0 0°C<7)Sj^ 

mmxn^tzm. ?\£m£-?-*> mmzft^K ioti:9 5o-9 8ot;oss 

v>-C\ 6 9 0 - 7 3 O'COfigtf&HK 3 05fF^^#1-*^ML^^T9o 
[0 0 7 6] 

( d ) mm ( s s ) 

*%m^&tzfr{zfi7fti (->-a) mm twmmmtztfxte < , 

[ 0 0 7 7] 

*#§w±> 'Xti^myyy h^-mum?? > v k t~xmmzKz>±&m*m$Lir &tz 
m^mzn&Bimt Lxmm^ir^m^^n^ -m^izn, 5 0-6 0 ovcdm 

UiZ, ^A:tl^«y9 y hXit&m 5 3 8 - 5 6 6 °CXJ±1j 169-316kg/c 

m'-CimiftTtzmZi'inZo z\(Dtz*b, ZKD X 9 ^gat^Cl-i, 2 5 - l 5 0mm<7>|*Jj?£ 

&<Wl£ffl£*L& 0 H^IEfWifCIt H5fc£ffi*6&7*:46K 5 - 5 OJf , #il(± 
3 0 — 4 0i©t'/v-y7-^ ?gj#7^j£^ t & , mf^>£fgO W(±#n^> ^cDffe 
■9->f ^£$ir>iIL^t. HAZ<7)tsii2-3mmMt^^o Cft^Ct^tb, mfil 

ss^tcti ^ -r 7'4©^ ] ) -^mm^miz^iL^ir^tztd. ^5&m£mm-f& z tui^ 

[ 0 0 7 8] 

-oi&a^i±. ±$mMmm j t<7)££w&fc2n&i><Dxii% < , mm&mxnt 
nm^zm&Lb^^mmxMj&mmzmfitLxMmtxz &o t/z, ±fmmmmjzmm 
ztix^&m^omf&w^vym&bm.&'kittz x ^m^^m^Mf^x$ & 0 m*-i$. m 

Mmjzm.z>mj&mm£M±m^-&x & =t v> 0 

[0 0 7 9] 

Xlite^o 
[0 0 8 0] 

m mm 1 ) 

mKffitLX, J I SCl^$ilTi/^STPA2 4t{:fflitl.ASTM A3 8 7 
Gr. D# (ASTM A 3 8 7/A 3 8 7 M 2 2fflMtt) ZFRle.LtZo <Z<Dj&U. 
miz 9 0 0 - 9 3 0 V X&ffl m If £ ML tzfe, WWfLfZo Z (DWMttlz 7 

o o- 7 3 ovx&tmtz 4m?$n^tzfe, mmuz mmm:* ml, m%*'g*t. mm* 
*)<owmnxi/mmiz^-7'-7-^T-^mm^M-rztizx nmsosmm. mmi 

0 6mm^t\ 9 0° i^^O^ffiit'lisv- Aflt^i^ji Ltz 0 

tliliE#2 003-3091469 
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[ 0 0 8 1 ] 

B#$J^#t Ltli, 17 7. 5kgf/cm 2 H, <li^SJ^£- 5 7 5ti:L 

, ¥tyUm*fo5 6 6t:i: L£ 0 
[0 0 8 2] 

[0 0 8 3] 

^ifflM^l OOOtCO. 5B#r^iP^L> J: (9«;KtC-r-5> t^tc, ^ 

om^fcLTfr^HL (refresh) £=?t o (^lM6<;&*j£& <b L 1 (U@) (S3) o 
:©«'J 7 1/ y Vi*t£ 2*fcffl^:L, 9 0 0 "CC 2 R#F B m& <b LT^Lf:i ($E&<b 
L20@;S2) , 75 0rt?2^FK«t^LT^L^ (S5) , -*tO«#£$tMOTJ 
LXmftt&l&L (S6) , pfu^OF^^-ttT (S7) , 7 - >7 - * jg« d 
Zt^ZX^), ^f9 8mm©it'itiM^SilL/: (S8) 0 
[ 0 0 8 4 ] 

COi^CLtH^^f^fM^J I S Z 2 2 7 1 ( 1 9 9 3) 
Ti^M^ffl^T, Ift^tK 4 0 0 kgf/c m 2 <75-7H#m£tBtT»$-££ 0 f* 
^Jf(±. H A ZieS^SI^^a2/5 <7>#=$^<bf£JRL^ 0 B#^J^#ii?ajS^ 6 8 

otn, umK-fimmi-zt mtL/:„ M.^>to5^ifB#^(i^2 2 0Btr^-e*o^ o 

[0 0 8 5] 

siM«^i)T'}:ov>t 1 ii^smTiiitM (tem) *m^-z?4 7*4 (Dmrn^m 

[0 0 8 6] 

(HWJ 2 ) 

b#^sjs^ 6 7 0 °c t Ltzm^z^^ %mm 1 <t iwk Lxum^-^mm-r^ t xmm 

ii| ; l2 4M^:^^o -^Miltco^t, ? ^ y°A (Dm%<D^m*ltmLtz 0 z\<d 
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